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ABSTRACT 


Lung cancer is on a sharp increase in both men and women in Japan^Nonsmoking wives 
with smoking husband s were found to carry an elevated risk of lungxancer and ischemic 
heart disease by a large-scale cohort study,4966-198), for 265,118 adults in 29 Health Center^ 
gXXauicu in Japan* the risk steadily going up with the increase in number of cigarettes smoked " 
by the husband. In major cancers other than lung, no such risk elevation was observe^, A/ 

I nonsmoking husband with a smoking wife also showed an elevated risk of lung cancer k ? The 
risk-reducing effect of daily intake of green-yellow vegetables on lung cancer was observed 
for passive smoking just as for active smoking. Those women eating green-yellow vegetables 
daily showed a significantly lower risk of lung cancer from the passive influence of their 
husbands* smoking. Such risk reduction was not observed for ischemic heart disease. The 
observed results suggest that the influence of husband's smoking on nonsmoking wives in * 

raising the risk of lung cancer is as a cancer promoter rather than a cancer initiator. This pro¬ 
moter hypothesis may explain why such continuous but low-dose exposure of passive smok¬ 
ing, which starts after adult age is reached, significantly elevates lung cancer risk in non¬ 
smoking wives. 

Key Words: Jspan, cohort study, passive smoking, lung cancer, ischemic heart disease, 
green-yellow vegetables, 0-carotene, promoter, promoter-inhibitor 
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Introduction 


The mortality from lung cancer has been increasing rapidly in Japan (Figure 1). 

The number of deaths among males was 520 in 1947 and 17,555 in 1982, the cor¬ 
responding number for females was 248 and 6661. 

There exists little sign of a slowing down of the rate of increase, and the number 
of deaths from lung cancer are expected to exceed the number of deaths from i. 

stomach cancer in the near future. In parallel to this trend the number of cigarettes 
sold in Japan also has been on a sharp rise (Figure 1). The random sample survey j 

conducted by the Tobacco Monopoly Corporation in 1982 revealed that currently 
70.1 % of adult males and 15.4% of adult females smoke in Japan. 

The purpose of this chapter is to study the causative factors of lung cancer in 
Japan with special reference to the effect of passive smoking relative to the effect of 
active smoking. The possible influence of nutrition, 0-carotene-rich green-yellow 
vegetables in particular, on the risk enhancing effect of active and passive smoking I 

also is studied. 


Methods 


The materials of our ongoing large-scale cohort study for 265,118 adults aged 40 
years and above in Japan were analyzed in detail to discover factors altering the 
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Figure 2. Lung Cancer, (a) Attained age* and amount of smoking-standardized mortality 
rate by age at start of smoking, (b) Attained age* and age at start of srookin g - standardized 
mortality rate by total amount of cigarettes ever smoked. (Prospective study, 1966-197B 
Japan.) 
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to be 18.3% lower in smokers who do not inhale compared to regular deep in¬ 
halers, and 48.9% lower in smokers of filtertip cigarettes compared to smokers of 
nonflltertip cigarettes, according to our cohort study. The risk of lung cancer in 
daily smokers also was noted to approach gradually that of nonsmokers with the 
lapse of years after smoking cessation, risk difference diminishing by 41.6% in 5 
years after stopping the habit. This strongly suggests the major part of the influence 
of smoking during adulthood is the promoter action of substances included in 
mainstream smoke. 


Effect of Nutrition on Active Smokers 

Daily intake of green-yellow vegetables, rich in ^-carotene, was found signifi* 
r candy to lower the risk of lung cancer (7, 8), particularly when the total amount of 

cigarettes ever smoked was less than 300,000 (6) (Figure 3). No other dietary habit 
showed such risk reduction. Risk reduction after smoking cessation appeared to be 
more pronounced in case of daily consumers of green-yellow vegetables. Taking 
similar evidence in laboratory studies into consideration, a promoter-inhibitor in¬ 
teraction model was conceptualized. 



Figure 3. Standardized mortality rate for lung cancer by total number of cigarettes ever 
smoked and by frequency of green^yeBow vegetable intake; males. (Pro sp ective study, 
1966 - 1978 .) 
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Passive Smoking and Lung Cancer 

• In the present cohort study (1966-1981), 427 deaths from lung cancer in women 
were recorded during 16 yean of followup (1966-1981). Of these wgmen, 269 were 
married, and 200 of these also were nonsmokers. These cases occurred among 
91,540 nonsmoking married women whose husbands' smoking habits were 
studied. The risk of lung cancer was carefully measured, taking into consideration 
possible confounding variables Inhere was a statistically significant increased rii^* 
Jin relation to the extent of the husband's smoking (Figure^), which confirmed the 
validity of previous reports (9, 10). The association was significant when observed 
by age of husbands (Table 1, Figures 1 and 5) and also by age of wives (Table 2). 
The further detailed analysis on materials cross-tabulated by age and occupation of 
the husband also confirmed the association (Table 3). The husband's drinking 
habits were noted to have no effect in raising the risk of lung cancer in nonsmoking 
wives (Table 4). 

Similar significant risk elevation of lung cancer with the increase in the extent of 
/husband's smoking also was observed with ischemic heart disease when observed 
oy husband's age and occupation (Tables 5 and 6)k The significant risk elevation of 
cancer of the nasal sinus also was observed in nonsmoking wives with husband's 
smoking. The risk elevation of emphysema and chronic bronchitis with spouse's 
smoking also was noted with borderline significance. However there was no 
tendency of risk elevation at all in major cancers other than lung (total of cancers of 
stomach, cervix, and breast), the standardized mortality rate in nonsmoking wives 
being almost exactly the same regardless of the husband's smoking habit (Table 7, 
Figure 6). 
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Figure 4. Age-standardized mortality rate ratio for lung cancer in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Table 1. Mortality nuc for lung cancer in women by age group and by smoking habit of 
husband (patient herself a non smoker); prospective study, 1966-1981, Japan* 


Husband’s smoking habit 


Number of cigarettes a day 


Husband’s 
age group 

Norumoker 

Ea-smoker 

M4/d 

15‘19/d 

»♦/d 

Total 

No. Pop. 

No. Pop. 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 6.229 

I 1.255 

8 

8,621 

6 5,158 

16 10,764 

35 32.027 

30-59 

10 7,791 

3 1.922 

20 

9,668 

8 4,052 

24 9,820 

65 33,253 

60-69 

IS 7.120 

11 2.687 

28 

7,243 

9 2.513 

23 4,651 

89 24.214 

70-79 

5 755 

2 348 

2 

612 

1 105 

1 226 

It 2.046 

Total 

37 21,895 

17 6.212 

58 26,144 

24 11,828 

64 25.46! 

200 91.540 


*TNe wric+iicd pouM 
catenate of me 
ratio and its- l.tO ' 
bmmeri 90% 
cwfdmcr limit* 


Mantel* Haro net X* * 
•*»e-taJ p value 


4 **<» *, 2.38 in 


• 85 


t.01 


0 9ft 


1.94 


loess 

0.1369 



f.*290 

00337 


Mantel txtcnaoA 
X* 2.913 
one* tail 

p value 0.0017ft 

3.0293 

0.0012 


Table 2. Mortality rate for lung cancer in nonsmoking wives by smoking habit of hus* 
bands and by age group of wife: prospec t ive study; 1966*1981, Japan* 


Husband’s smoking habit 


Number of cigarettes a day 


Wife’s 
age group 

Nonsmoker 

Ea -smoker 
1-19/d 

tfK/d 

Total 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 

7.918 

21 17,492 

21 12.615 

46 38,025 

50-59 

14 

7,635 

46 15,640 

31 8.814 

91 32.089 

60-69 

16 

6.170 

31 10;38I 

10 3,793 

57 20.344 

70-79 

3 

172 

1 671 

2 239 

6 1.082 

Total 

37 

21.895 

99 44,184 

64 25,461 

200 91.540 

*Tbe wrif+ited point 
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2.33 
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1.00 
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0.99 
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confidence hautt 





MantcJ ennuioo 






**2.424 
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1.4042 
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■dc— tad p value 
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00068 

p value 0.0076ft 
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Table 3- Mortality rate for lung cancer in women by age. occupation, and amoking habit 
of husbands (patient herself a non smoker)*___ 
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Figure 5. Age-specific mortality rate for lung cancer per 100,000 in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


Table 4. Mortality rate for lung cancer in women by age group and by alcohol drinking 
habits of husband: (patient herself a nonsmoker): prospective study, 1966-1981, Japan 
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Husband's 
age group 



Husband’s drinking habiu 



Tout 

Nondrinker 

Occaa. girt 

Daily 

Obscure 

No. 

Fop. 

No. 

Fop. 

No. 

Fop. 

No. 

Fop. 

No. Fop. 

40-49 

12 

6,141 

10 

15,877 

13 

9,935 

0 

74 

35 32.027 

50-59 

12 

7,437 

29 

14,666 

24 

10,786 

0 

364 

65 33.253 

60-69 

23 

6.741 

35 

9.234 

27 

7,606 

4 

633 

89 24,214 

70-79 

1 

686 

5 

666 

4 

589 

1 

105 

11 2.046 

Total 

48 

21.005 

79 

40,443 

68 

28.916 

5 

1.176 

200 91.540 


IV Meifhitd point 


estimate of rate 

1.41 
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ratio and test- 1.00 

1.03 

1.11 
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Table 5. Mortality me for ischemic heart diseases in women by age group and by smok¬ 
ing habits of Husband: prospective study, 1966-1981, Japan 


Husband's smoking habit 


Number of cigarettes a day 


_Hutband*i 
age group 

Nonsmoker 

£a-smoker 
K19/d 

2Or/d 

Total 

No. Pop. 

No. Pop, 

No. Pop, 

No, Pop. 

40-49 

13 

6,229 

40 15,034 

33 10,764 

86 32,027 

50-39 

26 

7,791 

56 15,642 

49 9,820 

131 33,253 

60-69 

65 

7,120 

125 12,443. 

47 4,651 

237 24,214 

70-79 

14 

755 

19 1,065 

7 226 

40 2.046 

Total 

118 

21.895 

240 44,164 

136 25,461 

494 91,540 

The wrifktrd pewit 
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Figure 6. Standardized mortality rate ratio for selected causes of death in 91,540 nonsmok¬ 
ing women by smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Table 6. Mortality rate for ischemic heart disease in women by age, occupation, 
smoking habit of husbands (patient herself a non smoker)* 
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Table 7a. Mortality rate* for major cancer* other than lung in women by age group and 
by wnoking habit of husband (patient herself a nonsmoker): prospective study, 1966- 
1981. Japan* 


Hatband’s 
•gc group 

Husband’s smoking babit (cigarettes a day) 

Total 

Hon smoker 

Lx-Smoker 

1-19 

20+ 

No. Pop. 

No. 

Pop. 

No. 

Pop- 

No. 

Pop. 

40-49 

44 6*29 

117 

13,034 

71 

10,764 

232 

32,027 

30-59 

97 7,791 

191 

15,642 

119 

9,820 

407 

33,253 

60-69 

160 7,120 

274 

12,443 

106 

4,651 

540 

24.214 

70-79 

14 753 

20 

1.063 

• 

226 

42 

2.046 

Total 

313 21.893 

602 

44,184 

304 

25,461 

1,221 

91.540 

*Tbc weighted point 








Hiiutt of rate 



1.11 


1.05 



rauo and tot- 

1.00 

1.00 


1,00 




booed 90% 



0.90 


0.45 



confidence Uznju 






Mamd 

exrcadon 







f 0.115 

Hant^Hjrnud x 4 

_ 

-0.0015 

00444 

•ot-tad 


ear-tail p value 


0.4994 

0.4621 

p rwim 

0.4542 

Tabic 7 b. Mortality rates for major cancer* other than lung in women by age. occupa- 

lion, and smoking habit of the husband (patient herself a nonsmoker)* 



Husbands 




Ex-smoker 



V 


Nonsmoker 

or 1 

-19/day 

£20/day 

(years) 

Occupation^ 

No* 

r*9- 

No. 

Pop. 

No. 

Pop. 

40-49 

Total 

43 

6,229 

120 

15.034 

74 

10,764 


l 

2 

324 

1 

653 

3 

566 


2 


90 

1 

231 

2 

293 


3 

9 

906 

17 

2,247 

12 

1,867 


4 

3 

476 

8 

993 

8 

1,044 


3 

17 

2,502 

59 

5,941 

35 

3,636 


6 


46 


165 


106 


7 

l 

177 

6 

486 


426 


• 

10 

1,112 

21 

3,431 

13 

2,241 


9 

1 

162 

4 

345 

1 

243 


10 

2 

432 

3 

542 


340 

30-59 

Total 

90 

7,791 

195 

15,642 

122 

9,620 


I 

13 

345 

2 

593 

3 

446 


2 

2 

175 

1 

253 

1 

319 


3 

14 

817 

16 

1,764 

10 

1.324 


4 

k 

653 

18 

1,133 

9 

1,092 


5 

49 

3.497 

81 

6,812 

56 

3,514 


6 

• 

35 


89 


50 


7 

"2 

120 

4 

273 

2 

234 


8 

12 

1.375 

49 

3,478 

31 

2,155 

. 

9 


164 

7 

378 

4 

251 


10 

3 

610 

17 

869 

6 

435 

60-69 

Total 

161 

7,120 

227 

12.443 

106 

4,651 


1 

3 

227 

3 

327 

2 

179 


2 

3 

91 

3 

143 

3 

124 


3 

7 

303 

11 

594 

5 

327 


4 

5 

508 

28 

822 

12 

500 

• 

3 

102 

4,064 

158 

6,845 

58 

2.152 
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Tabic 7 b. (coot.) 


* 


Htti b * p di InmokfT 


(yean) 

Occupatioo* 

Nooisoker 

No. rop. 

T 1 

No. 

- 19/day 

Fop- 

R 20/da y 
No. Fop. 


6 


9 

1 

31 


14 


7 

1 

' 45 

3 

82 

2 

55 


8 

so 

805 

40 

1.784 

17 

736 


9 

2 

121 

3 

208 


92 


10 

24 

925 

25 

1.607 

7 

472 

70* 

Total 

14 

755 

21 

1,065 

8 

226 


1 


52 


30 


5 


2 

t 

21 


14 


4 


5 

1 

18 


36 


8 


4 


48 

1 

73 

2 

20 


3 

7 

323 

15 

446 

4 

89 


( 


1 


1 


0 


7 


1 


• 5 


1 


8 

1 

87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

4 

213 

3 

322 

1 

61 

*Sui>d«rdurf 
Kill Ratio* 


1.000 

0.969 

1.034 



Mantd 

eaemion x* 

-0.129. 

onrMail p value 

0 44668 



b Occupation: I, frok mtun*i and technical wwkm: 2, manager* and official*; 3, dmcW and related worker*. 4, 
lain w4m; 5, farmer*, lumbermen, and rubermen. 6. worker* in mining and quarrying orrupanon*. 7. worker* 
m tranrporr and communication occupation*; 8. cn/uoca, production proem worker*, and laborer*. 9. aerviev 
worker*. 10. not damAabk and nor reported. 


1 

i 

r 

i 


2 

* 

1 

I 

r 

i 


Comparison of the Effects 
of Active Smoking and Passive Smoking 

*Wben the risk of lung cancer in nonsmokers with nonsmoking spouses was tak^} 
fit unit, a definite dose-response relationship was observed, the highest ruk beirig 
in heavy active smokers, followed by mfld active smokers, then heavy*passives 
snokers, and then mDd passive smokers (Figure 7). The risk gradient was similar 
Ixnh in men and in women (Figure 8). A significantly elevated risk'of lung cam£? C' 
abtfwasnoted for nonsmoking hus!ban&^ wives. 

Because the size of population exposed to passive smoking is quite large in the 
case of women v the effect of passive smoking because of the husband’s smoking was 
estimated as 65% of that of active smoking. Our recent survey showed that 47.5% 
and 32.6% of Japanese adult women were being exposed to passive smoking at 
home and at the workplace, respectively (Figure 9). Therefore it must be a sound 
estimate that the total effect of passive smoking is approximately equivalent to that 
of active smoking in women. However, as a majority of adult men are still 
smokers, the total effect of passive smoking relative to active smoking must be on 
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*— ii •» i.w i* i« i.» »m i« i:» i: 

Fijure 7. (a) Active and passive smoking and lung cancer mortality: relative risks (RR) 
with 90% confidence interval; males.(Prospective study, 1966-1981, Japan.) (b) Active and 
passive smoking and lung cancer mortality: relative risks (RR) with 90% confidence inter¬ 
vals; females. (Prospective study, 1966-1981, Japan.) 


the order of a few percent. The effect on lung cancer risk of passive smoking at 

home in relation to active smoking for men was calculated as 0.4% in our series. * 


Effect of Nutrition on Passive Smokers 

A significantly lower risk of lung cantjer was observed when nonsmoking wives 
with smoking husbands consumed green-yellow vegetables daily (Tables 8 and 9 f 
Figures 10 and 11) suggesting that the promoter-inhibitor interaction model also 
| applied to passive smoking just as in active smoking (Figure 9). Such risk reduction 
caused by daily intake of green-yellow vegetables was not observed for ischemic 
heart disease (Table 10, Figure 12). 
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Tabic 8. Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband: comparison be¬ 
tween daily and non daily intake of green-yellow vegetables 


Husband's Ex«noktf 

smoking habits Nonimoker wiM9day at JO/day 


Wife's eating habits 


Daily Non dally 


Green-yellow vegetables 
Daily Non dally 


Daily NondaUy 


Husband's 


Pop. 

Lung 

Ca. 

Pop. 

Lung 

Ca. 

r„ P . 

Lung 

Ca. 


Lung 

Ca. 

Pop. 

Lung 

Ca. 

Lung 
Pop. Ca. 

Occupation 

Age 













Agriculture 

40-49 

1,938 

1 

544 

0 

5,050 

3 

891 

1 

3,037 

7 

599 

2 


50-39 

2,803 

4 

692 

0 

5,196 

II 

1.616 

3 

2.588 

9 

926 

0 

t 

60-69 

3,359 

7 

725 

6 

3,106 

22 

1,7)9 

II 

1,588 

6 

364 

4 


70-79 

258 

3 

63 

0 

287 

1 

159 

0 

43 

0 

44 

0 

Others 

40-49 

2,422 

3 

1,305 

0 

7,288 

8 

1,803 

1 

3,377 

3 

1,731 

2 


50-59 

3.IB1 

3 

1,113 

1 

6,732 

12 

2,098 

3 

4,633 

3 

1,673 

10 


60-69 

2,266 

4 

770 

1 

4,088 

9 

1,310 

6 

1,906 

10 

393 

3 


70-79 

216 

2 

216 

0 

37| 

1 

248 

3 

81 

1 

36 

0 

Total 


16,463 

29 

5,430 

8 

34.118 

69 

10,066 

30 

19,235 

43 

6,206 

31 


Grand total 

Population: 91540 

Lung cancer: 300 

Green-yellow vegetables 

Mantel-extension x* 

P-value (two tailed) 

Daily 

2 072 

0 03827 

Nondaily 

2.487 

001288 

Total 

3 090 

0 00200 


s 

f 


a 


t’SI28CE202 


Source: https://www.industrydocuments.ucsf.edu/docs/ljyxOOOO 
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Tabic 9. Effect of daily intake of green-yellow vegetable* on lung cancer mortality in 


nonsmoking wive* with smoking husbands* 


Husband's 
wo kin | habit 


Ex-smoker 
or 1-19/da y 


k 20/day 


\ 




Green-yellow vegetables 


: 

wile s anting naoit - 

Daily 

Non daily 

Daily 

Non daily 

• 

Husband's 


Lung 

Fop. Ca. 

Lung 
Fop. Ca. 

Lung 
Fop. Ca. 

Lung 

Fop. Ca. 


Occupation 

A*« 





* 

Agriculture 

40-49 

5,050 5 

891 1 

3.037 7 

559 2 

1 

30-59 

5,196 11 

1,616 5 

2,388 9 

926 0 

* 


60-69 

5.106 22 

1,739 11 

1,388 6 

364 4 

r 

r. 


70-79 

287 1 

139 0 

45 0 

44 0 

• 

f 

Others 

40-49 

7.288 8 

1,803 1 

3,377 5 

1,751 2 

♦ 

i 


30-39 

6.732 12 

2.098 3 

4,633 5 

1.673 10 

i 


60-69 

4,088 9 

1.510 6 

1,906 10 

593 3 



70-79 

371 1 

246 3 

81 1 

56 0 

! 

Total 


34.116 69 

10.066 30 

19,253 43 

6,206 21 

* 


'Mtmrl Ktmxd **: - 1,906. p (two-tailed 0.047) Odd* raiio Nondaily green-yellow vefnaU* ittafcrr. 1.000; 
daily firra-yclkw vegetables latakr, 0.707 (ftandardiard rate ratio), 90% confidence bma*. 0.*30-0.943. 



a*«t, 

lu*n 


i.m 

I.M1 
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Figure 10. Lung cancer mortality ratio in nonsmoking wive* by smoking Habits of their 
husbands. Comparison between daily and nondaily intake of green-yellow vegetables. 


Source: https://www.industrydocuments.ucsf.edu/docs/ljyxOOOO 
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Table 10. Ischemic heart disease mortality rate in nonsmoking wives by smoking habit of the husband: com* 
parison between green-yellow vegetables intake daily and nondaily 

Huaband's Ek- smoker 

| smoking Habit Nonamokcr or 1-19/day fc20/day 


Wife’s cat lag Habit ——- 

Pally Nondaily 


Greco-yellow vegetables 

Pally _ Non dally _ Pally NondaUy 


lacKrtnlc lac hemic lac hemic lacbemlc lacbcmk lacbenak 


Huaband's 


Pop. 

Heart P. 

Pop. Heart D. 

Pop. 

Heart D. 

Pop. 

Heart P. 


Heart D. 

Pep, Heart 

Occupation 

Age 













Agriculture 

40-49 

1,958 

6 

544 

2 

3,050 

18 

891 

7 

3.037 

14 

399 

\ 


30-59 

2,805 

11 

692 

4 

5,196 

23 

1,616 

2 

2,588 

21 

926 

3 


60-69 

3,359 

30 

725 

6 

3,106 

35 

1,739 

24 

1,388 

21 

564 

' e 


70-79 

258 

2 

65 

3 

287 

10 

159 

1 

43 

2 

44 

0 

Others 

40-49 

2,422 

3 

1,305 

2 

7.288 

10 

1,803 

5 

3,377 

12 

1.751 

i 


50-59 

3,181 

8 

1,113 

3 

6,732 

18 

2,098 

11 

4.633 

17 

1,673 

6 


60-69 

2,266 

21 

770 

8 

4,088 

33 

1,310 

13 

1,906 

11 . 

593 

9 


70-79 

216 

7 

216 

2 

371 

6 

248 

2 

91 

3 

36 

2 

Total 


16,465 

88 

3.430 

30 

34,118 

175 

10,066 

63 

19,233 

101 

6,206 

33 


Grand total Population: 91540 Ischemic Heart disease* 494 


Green-yellow vegetables 

Mantel-extenaion 

P value (two tailed) 

Daily 

2.307 

0.02105 

Nondaily 

0.820 

0 41222 

Total 

2 406 

0.01613 


-J.ST 28 CC 20 S 


■w»— * - »- -«■' * 


Source: https://www.industrydocuments.ucsf.edu/docs/ljyxOOOO 
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Figure 12. Ischemic heart disease mortality ratio in nonsmoking wives by smoking habits of 
their husbands. Comparison between daily and nondaily intake of green-yellow vegetables . 


Discussion 

The age-adjusted mortality rates for lung cancer have been sharply increasing 
both for men and for women in Japan. As only a fraction of Japanese women with 
lung cancer smoke cigarettes, the reasons for the trend of their mortality from lung 
cancer have been unclear. The present study appears to explain at least a part of 
this long-standing riddle. 

This observation also questions the validity of the conventional method of assess¬ 
ing the relative risk of developing lung cancer in smokers by comparing them with 
nonsmokers. This study shows that nonsmokers are not a homogeneous group and 
should be subdivided according to the extent of previous exposure to indirect or 
passive smoking. Although the relative risk of indirect smoking was smaller than 
that of direct smoking, the absolute excess deaths from lung cancer resulting from 
passive smoking must be important because of the large size of the exposed group. 
Therefore, these results of our current study must be of public health importance, 
strengthening already existing evidence fpr a health hazard from passive smoking 
(11-13) (Table 11). 

As shown in Figure 9, 47.5% and 32.6% of 158 nonsmoking adult women 
surveyed recently are noted to be exposed to sidestream smoke at home and at the 
workplace, respectively. One survey conducted in Aichi prefecture in Japan 
showed that nonsmoking wives are exposed to their husband's smoking 6.7 times a 
day on the average. 

j Because sidestream smoke contains varieties of cancer promoters at higher con- 
jeentration than does mainstream smoke, it must be reasonable to consider the 


Source: https://www.industrydocuments.ucsf.edu/docs/ljyxOOOO 
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T*blf II. Passive smoking is hxrzardous to health 

I. Existence of toxic mbstancet (including carcinogens) in sidcsircam smoke mostly at higher concen¬ 
tration than in mainstream smoke. 

Existence of a large number of nonsmoker* who have to inhale sidestream frequently and tn- 

tcsksivcly for long yean at home and/or al the workplace. 

3. Existence of sidestream smoke component ix^ blood and urine of oommoker* exposed to passive 
smoking, (eg, nicotine, COHb in blood and Mutagens in urine ). 

Existence of functional abnormalities in nonsmokers exp o se d heavily to passive smoking (eg. 
respiratory or arruUjory function). 

3. Lung tissue damage and destruction in chronic passive smoker* as shown by elevated hydroxy- 
proline excretion in urine. 

6. Higher incidence of selected diseases in nonsmokers exposed Heavily to passive snoking (eg. 
pneumonia, bronchitis, asthma, ischemic heart disease, lung and nasal sinus cancer). 

7. Experimental evidence. 

jptain effect of passive smoking on lung cancer risk results from the prolonged ex- 
£posure to such promoters in sidestream smoke. The risk-inhibitory effea of m daily 
intake of green-yellow vegetables that are rich in /5-carotene must be considered as 
an additional evidence for such a promoter action hypothesis of passive smoking. 
The hypothesis also explains why exposure to passive smoking that starts after 
reaching adult age can significantly influence the risk of lung cancer. 

The histology of 21 cases of lung cancer in nonsmoking wives of smoking 
husbands was not essentially different from that in smoking women (adenocar¬ 
cinoma 57.1%, squamous cell carcinoma 19.0%, and small-cell carcinoma 4.8%). 
A case-control study conducted within our cohort study revealed a significant 
dose-response relationship between adenocarcinoma of the lung and the number of 
cigarettes smoked daily, relative risk being 1.39 and 5.75 for smokers of 1-14 and 
15 or more cigarettes daily, the chi square for the trend being 6.848 with a one-tail 
p value of 0.004. Therefore the predominance of adenocarcinoma of the lung in 
nonsmoking women with smoking husbands should not be considered unfavorable 
evidence for promoter action hypothesis of passive smoking. In passive smoking, 
sidestream smoke usually is inhaled through the nose, whereas in active smoking 
mainstream smoke always is inhaled through the mouth. This difference could be a 
reason for the elevated risk of nasal sinus cancer in passive smokers. The 
mechanism of the action of passive smoking on the risk of ischemic heart disease, 
however, must be explained in different ways (eg, a combined action of carbon 
monoxide and nicotine). 

In summary, to reduce the effect of active and passive smoking and to encourage 
the effect of nutrition, in particular 0-carotene intake, would be the most produc¬ 
tive course for King cancer prevention. For selected persons exposed to other 
known carcinogens, eg, those related to occupation or radiation, such environment 
taJ exposure also must be minimized in addition to the preventive measures focused 
on lifestyle variables given above. 
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